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PURPOSE: To increase a beam enlarging ratio, to efficiently narrow a laser 
light and to narrow a wavelength width by forming a prism beam expander 
of high refractive index substance having higher refractive index than that 
of quartz. 

CONSTITUTION: A prism beam expander 41 is formed in a side face shape 
exhibiting a right angle triangular shape, and its material is formed of high 
refractive index substance having higher refractive index than that of quartz 
and hence a sapphire. The prism 41 is, for example, so disposed in a resonator 
as to emit an incident light 8 of a laser light to an oblique surface of the prism 
41 at an incident angle 6 X of an incident angle 8A and to perpendicularly emit 
to a surface opposed to a grating, i.e., a surface formed with a reflection preven- 
tive film 41 A to emit to an air layer in a state that a beam is enlarged like 
an emitting width 9 A. An incident area to the grating is increased by the prism 
41 of the sapphire, and the laser light can be efficiently narrowed. 
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PURPOSE: To correct anisotropy of an emitting angle of an exciting laser light, 
to improve lateral and longitudinal symmetry of an exciting area in a laser 
medium and to enhance an S/N ratio by providing an exciting laser light source 
having anisotropy of an emitting angle and at least one diffraction grating 
to the resonator. 

CONSTITUTION: A gain waveguide type laser diode 11 of a semiconductor laser 
element as an exciting laser light source has anisotropy of an emitting angle. 
An exciting laser light emitted from the diode 11 is incident to laser medium 
16. A phase diffraction grating 21 is disposed fixedly at an opposite side of 
a resonator 13 of a condensing lens 12 to a concave mirror 14 between the 
diode 11 and the resonator 13. A plurality of images are focused in a connecting 
perpendicular direction of the diode 11 by the grating 21 to increase the exciting 
luminous flux width in the perpendicular direction, thereby approaching it to 
the exciting luminous flux width of a connecting parallel direction. 
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PURPOSE: To fix an exciting light wavelength to an optimum exciting wavelength 
of a rare earth element-added fiber and to realize an optical amplifier having 
a high efficiency and low noise by controlling a wavelength of an exciting 
light with the optimum exciting wavelength as a target by utilizing a table 
or a calculator in which an exciting light loss, a signal gain and the exciting 
light wavelength are related. 

CONSTITUTION: A rare earth element-added fiber optical amplifier has a table 
or a calculator in which an exciting light loss, a signal gain and an exciting 
light wavelength are related. Thus, the exciting light wavelength can be reverse- 
ly calculated from a monitored signal gain and exciting light loss. Accordingly, 
if the exciting light wavelength is deviated from an optimum exciting wave- 
length, the wavelength of the exciting light is controlled with the optimum 
exciting wavelength as a target, and hence the exciting light wavelength can 
be fixed to the optimum wavelength. If the gain is not controlled to a predeter- 
mined value, the exciting wavelength can be fixed to the optimum wavelength 
by the table or a calculation formula in which the gain and the loss are related 
in the optimum exciting light wavelength. 




6: exciting light source, 7: exciting circuit, a: natural emitting 
light, b: wavelength gain c:\: table describing relationship 
among exciting light wavelength, signal gain and exciting 
light wavelength, 2: calculate exciting wavelength from 
signal gain,, exciting light loss, 3: control exciting wavelength 
optimum wavelength as target 
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